The purpose of the paper is that of defining the delays of a circuit as well as the properties of: determinism, order, time invariance, constancy, symmetry and the serial connection.
Introduction
Digital electrical engineering is a non-formalized theory and the aim of our concerns is that of trying a semi-formalization. The delay (condition) is the proposed starting point and it represents the real time model of the circuit that computes the identity function 1 {0,1} . Logical gates and wires are modeled by a Boolean function that computes instantaneously, in real time, the output depending on the inputs and by zero, one or several delays at the output or at the inputs. The model of an asynchronous circuit consists then in the composition of the models of the logical gates and wires, meaning the serial connection of the delays and the composition of the Boolean functions.
Preliminaries
Definition 2.1 B = {0, 1} is endowed with the discrete topology, with the order 0 ≤ 1 and with the usual laws: 
Definition 2.5 We suppose that x(t − 0) exists. Then the functions
Definition 2.6 The characteristic function χ A : R → B of the set A ⊂ R is
We call signal a function x having the property that the unbounded sequence 0 ≤ t 0 < t 1 < t 2 < ... exists so that
and we note with S the set of the signals.
Theorem 2.9 The constant functions 0, 1 :
Theorem 2.10 ∀x ∈ S, the left limit function x(t − 0) exists.
Notation 2.11
We note with P * (S) the set of the non-empty subsets of S.
Stability. Rising and Falling Transmission Delays for Transitions
Definition 3.1 Let u, x ∈ S, called input and respectively state (or output). The implication
is called the stability condition (SC). We say that the couple (u, x) satisfies SC. We call also SC the function Sol SC : S → P * (S) defined by
We suppose the existence of a ∈ B so that ∃t 1 , ∀t ≥ t 1 , u(t) = a and the fact that (u, x) satisfies SC. If u, x are both non-constant, we note • i(u) = {u} is usually noted with I. More general, the equation
The transmission delay for transitions is the number
•
Theorem 4.4 Let U ⊂ S and the DC's i, j.
c) Items a), b) are generalized by taking an arbitrary function ϕ :
d) i and j define the DC i ∨ j in the next manner: 
and if the previous property is not satisfied then i is called time variable.
Theorem 7.3 If i is a time invariant DC, then the next equivalence holds:
we have
If the previous property is not satisfied, then i is called non-constant. 9 Rising-Falling Symmetry 
